Abstract. Phragmén-Lindelöf type theorems for some classes of fourth order semilinear elliptic and second order quasi-linear parabolic equations are proved.
Introduction
In this article we will deal with the spatial behaviour of solutions of the boundary value problems and initial-boundary value problems for some semilinear elliptic and parabolic equations. More precisely we will prove Phragmén-Lindelöf type theorems for the classes of fourth order elliptic equations of the forms η A 2 Assuming a growth condition on nonlinearities in f,g,bi,i -Ι,.,.,η the growth rate of the nontrivial solutions of the boundary and initial-boundary value problems for the above equations in unbounded cylindrical domains with homogeneous boundary conditions are established.
The Phragmén-Lindelôf type theorems for various nonlinear problems of continuum mechanics and for some classes of nonlinear elliptic and parabolic equations have been obtained previously (for the relevant references one may consult with [1, 2, [4] [5] [6] [7] [9] [10] [11] [12] [13] [14] ). Our results are established, mainly, following the idea of Ladyzhenskaya and Solonnikov [7] , in which the Phragmén-Lindelôf type theorems for stationary Stokes and Navier-Stokes equations have been derived. respectively, and let 0<α" < inf mes στ < sup mes στ < 7ο · τ τ
Semi-linear biharmonic equations
We will consider the following problem in Ω:
where b l (u), i = 1,.. .,n, are given real-valued C 1 -functions and ύ 1 (ω) satisfies
for each s € M 1 . Throughout the article we will employ the following notations
and represents the exterior normal derivative of u. Let u be any nontrivial solution of the problem (2.1), (2.2). Then, multiplying (2.1) by u and integrating over Ωτ, we find
It is not difficult to see that 
On the other hand
Substituting this value in (2.7) and integrating with respect to r, we obtain
and Sobolev inequality [8] ( 
If we choose G? -1 = max{2Ai, 2CA2}, then (2.11) implies τ (2.12)
). Let ψ be a monotone increasing function with φ{0) = 0, That is, in this case Hm T _ +00 r~3£(r) = Κ o > 0. But in our approach, for this particular example we find ]ha T _^0 0 T~2E(T) > 0, by the inequality (2.17). Thus we have obtained an estimate which is close to the precise one for large r. It seems to us that, the precise estimate for the equation (2.1) satisfying (2.3) should be Let us point out that Theorem 1 obtained here is different from the Phragmén-Lindelöf type theorem obtained in [2, 14] . In those articles, the Phragmén-Lindelôf type theorem have been obtained under the condition that the solutions of corresponding problems with inhomogeneous boundary conditions should tend to zero, as |ζ| -oo, and the corresponding energy integral with respect to the whole domain is finite. The problem we have considered does not have any such restrictions and the unique solution tending to zero, as |a:| -oo is the trivial solution. In particular, in [14] , the Phragmén-Lindelôf type theorem for the Karman system under the condition of finiteness of the energy is established. We can also obtain Phragmén-Lindelôf type theorems for the equations (2.1) and (2.20)
A 2 U-Af(u) = 0, similar to the ones given in [14] for the Karman system with nonhomogeneous boundary conditions and some additional decay conditions at infinity on the solutions. The Phragmén-Lindelôf type theorem for the Karman system under homogeneous boundary conditions is established in [4] . More precisely the estimate is obtained, where E(r) is the corresponding energy integral over Ωτ for the Karman system under the homogeneous boundary conditions. We should point out that Theorem 2.1 and the result obtained in [4] are different from that given in [14] . Because only the trivial solution of (2.1) or the Karman system satisfies the homogeneous boundary conditions and has finite energy. REMARK 1. If sb x (s) -B 1 (s) > 0, Vs G M, then instead of (2.21), we can find a Phragmén-Lindelôf type theorem which is similar to that for the linear biharmonic equation. REMARK 2. The estimate (2.17) will also be valid if we take Ω as an infinite cylinder of the form Ω = {χ G Μ 71 : -oo < Χ\ < oo, χ' G σΧι} with Ωτ = {χ G : |a¡i| < τ, χ' G στ U σ_τ}. 
The quasi-linear second order parabolic equation
Now let us consider the problem
The main result of this section is as follows Proof. Multiplying (3.1) by u and integrating with respect to χ over Ωτ, we get and therefore the theorem is proved.
